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Project Description
The economic environment for U.S. power production has become more competitive
in recent years, spurred by the deregulation of the U.S. utility industry. Increasingly
stringent environmental standards and the emergence of new markets for power-
generation by-products have also made significant changes in the economic environ-
ment. As a result, power producers now need to balance environmental compliance
standards and power-generation demand with the competing costs or income possi-
bilities from fuel purchases, sales or purchases of emissions credits, sales or disposal
of by-products, and efficiency of operation of various plant subsystems. 

Decisions in each of these areas affect performance and costs in all of the others. 
Therefore, in order to genuinely reduce overall costs, the entire power plant system
needs to be optimized as a single unit.

With support from the U.S. Department of Energy, Praxis Engineers has developed
the Supervisory Optimization and Control System (SOCS), an on-line software pack-
age designed to perform just such a system-wide optimization. SOCS differs from all
other available plant performance products in that it minimizes the costs of electric
generation by a simultaneous consideration of all areas of the power plant, e.g.,
coal handling and coal blending, boiler operations, NOx control, steam distribution,
and flue gas desulfurization. In so doing, SOCS is able to provide much greater effi-
ciency and competitive advantage to its users than existing technologies can, while
simultaneously improving emissions compliance. SOCS makes innovative use of
advanced computational techniques such as neural networks and genetic algorithms,
which provide the necessary combination of speed, adaptability, and accuracy to
find the least-cost plant settings under all conditions.

Program Goal
Fossil fuels provide the overwhelming majority of U.S electricity, with coal alone 
supplying over half. Much of this fuel is domestically produced, which is why 
developing more economical and environmentally sound technologies for fossil-fired
power generation will enhance energy self-sufficiency and industrial competitiveness
for the U.S.

The goal of this project is to demonstrate the benefits of the SOCS approach in 
on-line operation at two coal-fired power stations with different designs. The demon-
stration will cover a useful subset of the highly varied environmental and operation
conditions of coal-fired power stations.
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Project Benefits
The new Supervisory Optimization and Control System (SOCS) from Praxis Engineers
provides the power-station operator with a mix of control setpoints that will meet
NOx, SOx, opacity, and CO2 emissions targets, produce the desired amount of
power, and do so at the least cost. It will balance out the competing costs and
income from fuel use, emissions credits, sale or disposal of bottom ash, flyash, gyp-
sum, and other by-products, and tradeoffs between efficiency and equipment life.

The use of SOCS will: 

• Reduce the overall cost of electricity generation while achieving emissions 
compliance. 

• Increase the competitiveness and flexibility of operations. 

• Allow power generators to balance emissions credits, generation costs, and 
by-product sales. 

• Increase the efficiency of power generation. 

• Reduce plant derates. 

• Increase the use of low-cost U.S. fuels. 

• Increase the sales of by-products.

• Improve environmental compliance.

The benefits of using SOCS might be as high as a 3% savings when expressed as
equivalent fuel cost. For example, a 500-megawatt power plant using a 12,500-Btu-
per-pound coal with a heat rate of 10,000 Btu per kilowatt-hour could save up to
50,000 tons of coal per year. Assuming a delivered price of $40 per ton, annual
savings of $2 million would accrue—and emissions targets would still be met or
exceeded.
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